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Introduction 
The agriculture system in Tigray has been mainly cereal based. There have been 
various efforts to increase the productivity and quality of horticultural crops 
produced in the region. Moreover, many new horticultural crops were being 
introduced by different governmental and nongovernmental organizations (GOs 
and NGOs). However, the productivity and quality of these crops have not been 
optimum due to various problems, including indiscriminate introduction of 
planting materials, improper disease and pest management, suboptimal production 
practices, as well as lack of good quality planting materials (TARI, 2003). 
Potato has been one of the important crops in Tigray for the last several years. The 
agro-climatic conditions of the region—particularly the eastern, southern, and 
central zones—are ideally suitable for good quality potato production. The eastern 
and southern zones are particularly the highest potato producer, which accounts for 
more than 83% of the total area covered by potato and more than 74% of the total 
potato production of the region (CSA, 2003). Potato is cultivated in nearly 575 ha 
with an average yield of 10 t/ha (ibid.). It is grown during the belg and meher 
seasons in Tigray (ibid.). Guasa, Jalene, and Tolcha are popular varieties in 
Ethiopia. These are short duration varieties, white skinned, and have high dry 
matter and good keeping quality. There is no formal seed system existing in the 
region; if any, it is limited to the few crops and crop varieties (mainly cereals). 
Although various research activities have been undertaken to improve the 
production and productivity of potato in Tigray, smallholder farmers are still using 
traditional production techniques and low-yielding varieties. As a result, 
productivity of potato is very low in the region compared to other parts of 
Ethiopia. The major reason for the prevailing low productivity of potato in Tigray 
has been the shortage of good quality seed potato. The potato tuber used as seed in 
the region is being transported from Awassa, Holetta, and Wondo-Genet. In 
addition to the high transportation costs, the sprouted potato tubers are damaged 
during transportation. Moreover, the sources of the planting materials are 
unknown, which has led to the introduction of various diseases (Berga et al., 
1992).  
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In 2006, the Mekelle Agricultural Research Center, in collaboration with Holetta 
Agricultural Research Center (HARC), Bureau of Agriculture and Rural 
Development (BoARD), and other stakeholders, initiated a project on the 
production, multiplication, and diffusion of good quality seed in Atsbi woreda for 
increased production in Tigray. The objective of the study was to document and 
share experiences and lessons learned from the seed production practices in 
Tigray. The special emphasis is on undertaking situation analysis, participatory 
varietal selection (PVS), potato seed production and promotion, capacity-building 
activities to the seed producer groups, and other ongoing activities on seed 
production.  
Methodology 
Activities of the project were started in Atsbi woreda, which is a highland located 
in Eastern zone of Tigray. In this woreda potato production was not practiced, 
which was considered as a good opportunity to produce high-quality seed. The 
methodology employed in data collection was literature review, consultative 
meeting with stakeholders, focused group discussions with cooperative members, 
household case studies, and personal observation. 
The steps followed in establishing potato seed producer cooperative were:  
 Stakeholder identification and consultation. The initiative was taken by 
HARC and Tigray Agricultural Research Institute (TARI). 
Multidisciplinary researchers from both institutions consulted various 
stakeholders such as BoARD (at regional and woreda level), farmers, and 
other NGOs (REST, WVE, ADCS). During the stakeholder consultation 
the potentials, constraints, and possible roles and responsibilities of 
stakeholders were identified;  
 Participatory evaluation of potato varieties. Following stakeholder 
consultation, PVS was conducted in Atsbi woreda. About 7 nationally 
released varieties were tested on farmers‘ fields to select best performing 
varieties for its yield, disease resistance, and market demand; 
 Establishment of farmer groups. Farmer groups (FGs) who have 
participated in the PVS and have access to irrigation were grouped to work 
together to benefit from the seed production practices; 
 Capacity building. Practical training (technical and managerial/business 
skills training) was planned to be given to the FGs and extension experts. 
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Moreover, it was planned to facilitate and assist farmers in the construction 
of diffused light stores (DLS) as part of capacity building; and 
 Field days. Organization of field days was planned to be used as an 
important means of bringing stakeholders together to discuss the status of 
ongoing activities and linking the seed growers with ware potato 
producers. Moreover, participation of FGs in the regional farmers‘ 
festivals/events was also used to promote their business.  
Results and Discussion  
Stakeholder identification and consultation 
The stakeholder consultation was facilitated by HARC and TARI. Groups of 
researchers with multidisciplinary teams from both organizations visited the region 
and consulted farmers, BoARD (regional and woreda levels), NGOs (REST, 
WVE, ADCS), Mekele University, and cooperatives. During the visit potential 
stakeholders that can work in the potato subsector were identified. The following 
stakeholders were identified with their respective roles and responsibilities (Table 
1). In the course of implementation, the involvement of other actors such as 
TAMPA (Tigray Agricultural Marketing Promotion Agency), seed enterprises, 
microfinance institutions, and the private sector was underlined for the successful 
implementation of the program. 
In addition to the identification of stakeholders, the team organized consultation 
forums focusing on the current situation of potato in the region, mainly potentials 
and constraints of potato production in the region. The major potato production in 
the region were the following expansion of irrigation; increasing consumption of 
potato (demand); and stable market price of potato compared to other vegetables, 
government commitment to increase production and productivity in the region, 
and availability of technologies (improved potato varieties with their packages) 
that can increase productivity in more than threefold. 
 The stakeholder consultation has also identified shortage of quality potato 
seed; limited experiences in potato production—mainly seed production 
techniques by farmers and experts; limited capacity in terms of DLS 
construction; absence of price distinction between seed and ware potato in the 
market; and susceptibility of existing varieties to diseases and pests that result 
in low productivity. The stakeholder consultation has also developed criteria 
for site selection for potato seed production: 
 Highland climate, which is suitable for the production of disease-free potato 
seed; 
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 Absence of local potato varieties to avoid disease contamination and mix of 
types; availability of suitable soil types; and 
 Access to irrigation so that seed production will be supplemented with 
irrigation during main season and produce in the belg season under irrigation.  
 
Taking these criteria in to consideration, Atsbi Wonberta woreda was selected as 
appropriate woreda with highland climate and no previous introduction of potato 
varieties. In this woreda, Felege Weini tabia (the smallest administrative unit) was 
selected for its easy access and availability and expansion of irrigation. 
Table 1: Roles and responsibilities of stakeholders 
Stakeholder Roles and Responsibilities 
EIAR/TARI 
Provision of technology  
Leading the PVS of proven potato varieties 
Provision of training 
Technical backstopping 
BoARD (at region, woredas, 
and tabia levels) 
 
Follow-up of day to day activities from region to tabia 
level 
Help organize farmers into Farmers Research Groups 
(FRGs) and cooperatives 
Provide training 
Organize field days 
Market linkage 
Assist in site and farmers selection 
NGOs (WVE, ADCS, RES) 
Capacity building activities such as assisting in the 
construction of DLS, training 
Market linkage of potato seed 
Farmers 
As actors of the development, farmers perform all farm 
activities and actively participate in the training and 
capacity-building activities 
Establish Farmers Research Groups  
After site selection, the next step was to establish Farmers Research Groups 
(FRGs) in the tabia, based on the experiences of EIAR and TARI. One FRG with 
13 members were established. Training was given by staff from HARC and TARI 
on potato seed production and postharvest handling/management. The training was 
organized with practical exercise on farmers‘ fields. 
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Participatory variety selection  
PVS was conducted on farmers‘ fields in 2006 with the objective to select potato 
varieties that are adaptable and high yielding under farmers‘ field conditions in the 
area. Seven nationally released improved potato varieties (i.e., Tolcha, Digemegn, 
Zengena, Guassa, Gera, Jalene, and Gudene) were evaluated under farmers‘ 
conditions. The three best performing varieties were Jalene, Gera, and Gudene 
(Fig. 1). They were selected for their disease resistance, market quality/demand, 
and high yields: Gudene (382 q/ha), Gera (388 q/ha), and Jalene 390 (q/ha),  
respectively. This yield is very high compared to the regional average of 80 q/ha. 
Hence, PVS results have revealed the possibility of increasing farmers‘ income 
more than fourfold with the use of improved varieties compared to the local 
varieties, which are susceptible to disease and pest. 
 
 
 
 
 
 
 
 
 
Figure 1: Average yield (q/ha) of potato PVS, 2006, under farmers’ conditions in Atsbi. 
Establishing cooperative 
The FRGs formed to undertake PVS with 13 members was changed into a 
cooperative. The seed producers‘ cooperative, Shewit Irrigation Cooperative, was 
established in 2007 to facilitate the smooth functioning and marketing of improved 
potato seed tuber in the region. The establishment of this cooperative has helped 
farmers reduce transaction costs such as collection, transportation, and storage of 
potato seed tubers; improved the bargaining power of seed producers; and 
facilitated the promotion and sale of potato seed. Membership in the cooperative 
increased from 13 to 34. Out of these, 3 were female-headed households. The 
initial capital of the cooperative was only 3,750 Birr, but the capital has now 
grown to 1.5 million Birr, without considering individual assets (Table 2). 
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According to the cooperative members, organizing them into groups has enhanced 
their strength; eased capacity building and support from NGOs and GOs; reduced 
the gap in technical knowledge among members due to practical self-support in 
their field; improved market access for produce and inputs by reducing transaction 
costs; and improved the food security and livelihoods of members. 
Table 2: Capital of Shewit Cooperative as of Nov. 2012 
Description of capital Amount (Birr) 
DLS (10 by 6 mts at 70% depreciation) 105,000 
DLS new (12 by 6 mts) 250,000 
Office and multipurpose hall 350,000 
Capital goods (2000 Eucalyptus tree @35Birr/piece) 70,000 
Saving in DECSI 100,000 
Saving in the form of seed 200,000 
Credit to members for inputs 300,000 
Collections from various sources 180,000 
Total capital 1,555,000 
Capacity building 
Capacity building was one of the most important components that have helped 
strengthen the cooperative and included the training of cooperative members on 
practices of seed and ware potato production, postharvest management, and 
business skills. The training was given by HARC, TARI, and BoARD. Field days 
was another important component that has increased experience sharing on potato 
seed production and promotion or market linkage for farmers producing potato 
seed to ware potatoes. In the field days, farmers from potato-producing woredas, 
GOs (from BoARD and TARI), and NGOs have participated. Of the three field 
days organized, two were fully organized and sponsored by the cooperative.  
Production and productivity  
Since the establishment of the cooperative, potato production has increased 
overtime, from 357 qt in 2006 to 2,500 qt in 2012 (Fig. 2). Similarly, the income 
of the cooperative members has increased from 112,500 Birr to two million over 
the seven years (Fig. 3). The five-year average yield of Jalene, Gera, and Gudene 
was 320 q/ha, 300 q/ha, and 280 q/ha, respectively (Fig. 4), whereas the regional 
average yield of potato is 80 q/ha (CSA, 2010). According to the cooperative 
members, the productivity of Jalene has reduced overtime mainly due to the 
continuous use of the variety. However, efforts have been done by CIP and the 
Common Fund for Commodities to renew the existing varieties through the 
provision of clean foundation potato seeds. Currently, members of the cooperative 
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reported that they have increased the productivity of potato varieties by doubling 
the recommended fertilizer rate. 
 
Figure 2: Improved potato seed production (in quintals) from 2006 to 2012 by Shewit Seed 
Producer cooperative  
 
Figure 3: Annual income (in Birr) of Shewit Seed Producer cooperative 
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Figure 4: Five-year average yield of potato seed produced under farmers’ field 
conditions in Atsbi woreda (2008–2011) 
A partial budget analysis was conducted following CIMMYT (1998) to see the 
economic feasibility of using improved potato varieties with their recommended 
agronomic packages over the use of local varieties with farmers‘ practice and 
alternative common crop (faba bean)(Table 3). Using improved potato varieties 
with their recommended packages has a net benefit of 112.187 Birr/ha. Whereas 
the use of local potato varieties and alternative crop (faba bean) resulted in a net 
benefit of 34,400 Birr/ha and 22,350 Birr/ha, respectively. The marginal rate of 
return (MRR) to shift from the use of local varieties with farmers‘ practice to the 
use of improved potato varieties with their recommended packages is 530%. This 
implies that for every unit of investment in the use of improved potato varieties 
with their recommended packages, about 5.30 Birr extra return was produced. 
Similarly, the MRR for farmers shifting from faba bean production to the use of 
improved potato varieties with their recommended packages is 357%. Considering 
the rule of thumb of marginal analysis, the percentage of MRR on the use of 
improved potato varieties with the application of their recommended packages, 
compared to the use of local varieties with farmers practice and faba bean 
production, is by far profitable. The use of improved varieties with their packages 
is highly profitable and needs to be promoted. 
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Table 3: Partial budget analysis of improved potato varieties with their recommended 
practices, local potato varieties, with farmers’ practice and faba bean 
production 
 Improved 
potato variety 
Local potato 
variety 
Faba bean 
Yield (q/ha) 280  95  25  
Farm gate price/qt 500  500  1,000  
Gross value (Birr/ha) 140,000  47,500  25,000  
Variable costs (Birr/ha) 
Cost of seed 12,000  6,300  1,800  
Cost of labor 13,000  5,000  850  
Cost of fertilizer 2,813  1,800    
Total Variable Costs  27,813  13,100  2,650  
Net Benefit, Birr/ha 112,187  34,400  22,350  
MRR (%)   529% 357% 
Potato utilization 
Of the total production in the first five years, 71% of the potato produced was sold 
as seed to different organizations and farmers. The remaining produce—13%, 
12%,and 4%—was saved for own seed, consumed at home, or marketed as ware 
potato, respectively (Fig. 5).  
 
Figure 5: Potato utilization, 2006–2010, by Shewit Seed Producer cooperative 
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My family size is 3 with education level of 4th grade; my major occupation is farming with land size of 
0.75ha, out of which 0.25 hacan be irrigated. Before the cooperative, I focused on the cultivation of 
cereals and pulses, but now diversified into potato, garlic, onion, and fruit production. The number of 
livestock holdings has increased now with the main focus on  dairy cross-bred cows, goat fattening, 
and modern beehives. The traditional plough was the only farm implement that I have, but now I own 
two motorized water pumps and DLS with the capacity of 10 qt. My house is now changed from 
“hidmo” (soil roof, which requires frequent maintenance) to corrugated iIron sheet roof. I was 
dependent on relief and PSNP support, but I havesince graduated from PSNP and earn an annual 
income of more than 73,000 Birr. The nutritional status of my family has greatly improved due to the 
consumption change from cereals to potato, milk, eggs, and honey. Before the project egg and milk 
have been marketed as a source of cash, but now potato is the major source of cash. There is a local 
saying to explain the importance of potato: “Sigem Zitehanen kesem Zihanen waga yeblun,” meaning 
“those who depend on barley for food and tree leaves as fuelwood are valueless.” My social status 
has also improved due to provision of seed and technical support. Relatives from long distance come 
to ask me and contribute free labor in my potato field. 
But all these improvements are not without challenges. Limitations on market linkages, shortage of 
water during belg season, which reduces productivity, shortage of DLS as we plan to produce more 
seeds, sprayer and its spare parts not available in the local market, absence of motor maintenance 
service, and fuel station in the locality are among the major constraints.  
Araya Emun,  
Member of Shewit Cooperative 
Impacts  
Through increased capacity the cooperative provided input and credit service to 
members. As noted above, the capital of the cooperative has increased from 3,750 
to 1.5 million Birr and included the construction of office and multipurpose hall, 
common DLS with the capacity of 700 qt, other capital goods, and savings 
collected from its members. In addition to the increased capital of the cooperative, 
the livelihoods of its members have greatly improved. Focus group discussions 
(FGDs) with members of the cooperative have indicated that they have created 
productive assets and increased and diversified their income. Members have 
purchased 23 motorized water pumps both as a group and individually; own over 
20 cross-bred dairy cows and bulls; built family-based DLS with capacity of 10 qt; 
own modern bee hives, goat fattening, and fruit tree plantations such as apple. A 
wealth-ranking exercise conducted during the FGD resulted in classifying the 
cooperative members into three categories. These are the wealthiest group, with 11  
members (1 female-headed household) having assets estimated to be over 160,000 
Birr; the second group with 23 members and assets estimated at 40,000–60,000 
Birr; and the remaining 9 members with assets of 20,000–40,000 Birr. FGD 
participants and woreda food security desk also added that out of the 33 members, 
29 have graduated from PSNP; the remaining 4 members are candidate graduates. 
Household case studies conducted with individual members of the cooperative 
have shown that potato production has improved the household food security, 
nutrition quality, and income diversification of members (Case Study Box 1). 
Box 1: Case study 
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Best practices of the cooperative 
 Used new variety with their packages and doubling of the recommended 
fertilizer rate; 
 Multiplied new and improved varieties received from research and investing 
in potato research in collaboration with research partners; 
 Introduced new barley varieties as crop rotation to the potato seed production; 
 Created job opportunities to nearby farmers, mainly landless youth; 
 Organized self-sponsored farmers‘ day as promotion activity and market 
linkage; 
 Exemplary (teaching ground) to others; and 
 Piloted QDPM on potato seed production together with CIP. 
Conclusion 
The adoption and supply of improved technology and good quality starter planting 
material increased seed potato production and potato productivity in the region. 
The income of poor farmers increased through enhanced productivity. The potato 
growers of Atsbi woreda were convinced that they could produce a high-quality 
seed for distribution to different parts of Tigray and thereby improve their 
livelihoods. The organization of potato seed tuber growers into a cooperative has 
helped them facilitate the collection and selling of their produce and improve their 
bargaining power.  
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